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... for a brighter future

Safety at the
Advanced Photon Source

Over 30,000 user visits
since 1996, with no serious incidents . . .

Its no accident!

But vigilance
and improvement
are essential

Presented to Accelerator Safety Workshop
August 7t 2007

By J. Murray Gibson

Director, Advanced Photon Source

Associate Laboratory Director for Scientific User
Facilities

Argonne National Laboratory




Outline

B What is APS?
B Key areas of concern for safety
— Processes
— Improvements
B Key challenges
— Small science culture meets big science culture
— Innovation and the work control envelope in ISM
» Helping mark the boundaries for work control in research
* Protecting the innocent user
— Safety and reliability
« Avoiding a conflict by keeping safety first
— Crying wolf
* |s focus on DART/TRC misguided?
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A very diverse user community

New H,:0O, alloy at high P-T
Mao et al., Science 314,
636 (2006).

WSe, - a material with lowest
k due to deliberate random
layer stacking Chiritescu
et. al. Science, January 2007
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P S Cl K Ca-Cr Fe Ni CulZn

Inside a paint-spray Wang et. al.
1 k- Appl. Phys. Lett. 89, 151913 (2006).
P S Cl K Ca Cr Fe Ni'€u Zn
5 microns
Concentration
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Cr contamination in cells (Kemner et. al.)
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Very large and growing in size...

3500+ [ Mail-in users*
[ ] off-site users*
— 3274
I Visiting users visiting users
FY 2006

Annual Number of Users

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Fiscal Year

*Partial year
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Sectors almost fully built-out

ChemMatCARS 15-1D-B, C, D = TR ST

IMCA-CAT 17-BM-B - 17-ID-B

BioCARS 14-BM-C, D+ 14-ID-B
GSECARS 13-BM-C, D « 13-ID-C, D

\ = — Bio-CAT 18-ID-D

G z SBC-CAT 19-BM-D « 19-1D-D
XOR/BESSRC 12-BM-B+ 12-ID-B, C, D / 3 7 e \4
.ﬁ'

XOR/PNC 20-BM-B - 20-ID-B, C
XOR/BESSRC 11-BM-B
11-1DB,C,D > LS-CAT 21-ID-D, E, F, G
SER-CAT 22-BM-D + 22-ID-D

™

MR-CAT 10-EM-A
10-ID-B

Source Key
E Insertion device (ID) installed

XORI/CMC 9-BM-B, C GM/CA-CAT 23-BM-B

Sector Key

9.ID-B, C 23-ID-B, D
M Materials Science % Canted undulator configuration
M Biclogical & life Science
NE CAT 8-BM-B M Geo/Soll Science =
XOR 8-ID-E, | M Environmental Science ETwc IDs installed
1 Chemistry
M Physics E Circularly polarized undulator

M Polymers

A . Beamline bending magnet
Il Optics Development

Center for
Nanoscale
Materials

5-D

INJECTION me

—

STORAGE RING

BOOSTER/
INJECTOR
SYNCHROTRON

XOR 1-BM-B, C_»
1-ID-C

o

EXF'EFIIMENT
ASSEMBLY AREA

UTILITY
BUILDIN

NOT TO SCALE

CONFERENCE
CENTER

CENTRAL
LAB/OFFICE
BUILDING

In 2008 APS will operate 16 sectors
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Running a major national accelerator-based user facility
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IS like running a baseball team. The game is not the biggest

safety issue, it’s the crowds who come to it ..




Protecting users is always on our minds ..

B We now inspect all non-NRTL-approved user electrical equipment for
improved safety

H*rv*rd University Temperature Controller

Radiological risks to users are minimal
In comparison with other dangers




User removed a “stuck” plug with a pair of pliers from an
energized 208V receptacle - unauthorized electrical work
In anybody’s book!

Could have caused serious injury ..
ORPS incident filed, affects ANL contract performance ..

New policy on serious
user procedure
violations:

User institution

asked to follow-up

on avoiding future
violations

.. Proving effective




Laser engineering controls protect users

Replaced previous administrative controls
- resulted from lessons learned in a
2004 laser injury at APS, and complex-wide problems




USER-FRIENDLY Experiment Safety Approval System

New process updated — web based
ESAF = Experiment Safety Assessment Form
* ESAF completed by experimenter
* Before experiment begins:
- Beamline and the APS approve the experiment
* All implemented safeguards are verified
* APS floor coordinator posts ESAF form at beamline

Mair Menu [l Search Critetia [| Instructions [| Logout ||

Status : Pending (Rosenfeld) PEN : 05-BMD-2003- Role : Floor Coordinator

IOTE : No experiment will be allowed to run until a properly completed and approved experiment safety analysis form
as been posted by an APS Floor Coordinator

Sectnrl 05 -DMD-CAT j | Date Submitted07/09,/2003 U.S. government classified work will be perfurmedl Mo Ll

oes this research involve macromolecular crystallography ? es & no 5

In-situ RFubidium/Iron EXAFS

= i Tantalum Electrochemistry
xperiment Title

[ materials sciences I Phiysics r Chemistry
I~ Palyrners I™ Medical applications - Binlogical and life sciences

ubject Area(s) [~ Earth sciences [ Erwiranmental sciences r Optics (excuding #-ray optics)
rEngineering I™ Instrumentation related to user faciities | Purchase of specialty service or materials

I~ other (spec
Specify Other I

|_DOE, Office of Basic Energy Science |_DOE, Office of Biological and Environmental Research |_DOE, Other (specify)

I Do, (specify) Y= I H
: I asa ™ uspa, I other U.s. Government
unding Source(s)
Flndustry r Foreign (specify) I other [specify)
™ HHIH I™ Howard Hughes Medical Institute (HHMI)
§Eecify Other

| Generate Repaont | | Mext)

IMain Menu | Search Criteria | Instructions | Logout
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User — APS Staff Communication

B CAT Chat

— Weekly meeting with CAT personnel on a
variety of issues

— Minutes taken, posted on web

— Questions answered the following week in
writing

B CATNet

— E-mail distribution of operations items (as
needed)

B TWG (Technical Working Group)

— Monthly user meeting with operations
status reports

B Monthly Sector — User — APS Meeting

— Meeting agenda decided on by APS-PUC-
APSUO

CAT — Collaborative Access Team
PUC — Partner User Council
APSUO — APS User’s Organization

j:;. . ,,
§0fmal and infornigi




Accelerator safety

High APS x-ray availability...
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For a facility like ours,
maintenance is the major
challenge

Design also remains
an issue as
Instrument
improvements and
innovations are
continual

...and reliability
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Analogous to work on
a system like traffic lights..

There is danger in the work

but much more process danger if
you don’t leave them in

a safe state
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Human factors in serious accidents

World’s worst air collision in Tenerife (1977) killed 583.
Misunderstanding of takeoff clearance compounded

by fog, and tired captain eager to get going who ignored
softly spoken reservations of his first officer (“stop work™)

What do a professor from MIT and a veteran KLM captain have

iIn common?




Individual safety is very important - but is too much
attention paid to these metrics?

Total Recordable Cases Rate
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" a4 WBP Texas City disaster killed 15 in 2005
o =  mIndividual safety metrics were great
BProcess safety was weak




Radiation Safety Systems Work Process

«
Wi w safetylabe! 2

ISO 6062 — No access for Unauthorized Persons




Incident with LEUTL Radiation Stop in 2003 was a LESSON

B On 7/9 it was discovered that the LEUTL radiation stop was reversed
(pneumatic actuator inverted so that open and closed positions were

reversed)
Elevation View
Booster Bypass Line Alcove
(in booster tunnel)
LEUTL Shielded
Enclosure
*BB:BM2 *
Interlocked Vertical
Pitching Magnets ——— -
0 -
LEUTL Radiation
Radiation Monitor
* Stop
From Linac Booster Beam Level
BB:BMH passive shiglding
Both BB:BM magnets must be OFF
AND

LEUTL radiation stop inserted
to allow access to LEUTL enclosure

* Functioning safety device * Malfunctioning safety device
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What happened?

Work performed on rad stop in May shutdown, first since 1998 installation

Wrong part ordered for pneumatic plate, could only be installed in reverse (LEUTL is the
only one of 5 rad. stops in accel. area which is “upside down”)

Following reverse pneumatic actuator installation, ACIS wiring was reversed, operation
“appeared” normal

“Independent” validation (procedure) failed to correctly detect “open” and “closed”
position
l.e. cascade of 3 failures, 2 should have been independent

— Previous event on 2BM shutter was eerily similar

Fortunately, failure in this device leaves two levels of active protection (and passive
shielding protection)

But serious management concern (ORPS filed, cat 4 “management concern”)

Led to redesign of our radiation

safety systems maintenance process
from the ground up,

using a graded approach, a responsible
person for all work, and an independent
validation step




New bar-coded radiation safety component signs
Beamlines




Configuration control work permit modified and extended

B Step 1 - Identification of the work

B Step 2 - Determine the approval and
validation requirements

B Step 3 - Authorization to start

» ldentify a responsible engineer /
Beamline Representative

B Step 4 - Approvals to start

» Design Review / BCRRT (if needed)
» CCSM

» Floor Coordinator
Work is performed
Step 5 - Validations
B Step 6 - Close out and return to service

» Responsible engineer/ beamline
representative

» CCSM
» Floor coordinator
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Configuration Control Work Permit 19321 |Beamline | X |Frontend iisiidG [wilaasies dhR @SR

("~ STEP 1 - Work Description (to be completed by the requestor)
| Requestor : Wiemerslage, Greg E. Date : 11/28/2005

Phone No 0142

Organization XFD-XFE

*Validator signature indicates:
My groups work
- has been completed and validated
- all safety concerns have been resolved, and

- appropriate records have been updated

oS

1 iatinne: . 1

Step - 3 - Authorization to start &

1. Information (Specs, drawings, procedures, task, description, etc)
is adequate to safely complete the work.

2. The requested work is consistent with an approved design, and,

1
nts.
/ o=
=, & = L / _)
< 1) vacuum
¥ [ [ ] " other. Ap_l;ebpp b N
[ | X|  mcrops.
(1 [ 1 Beamiinerep. | e T LS| '
X] [] HP
] _'—i'_” Radiation Scientist| i T |

Step - 3 - Authorization to start *Validator signature indicates: |

1. Information (Specs, drawings, procedures, task, description, etc) My groups work

is adequate to sal’ely complete the work. - has been completed and validated

d work Is co with an d design, and, - all safely concerns have been resolved, and
ith tt‘:'ﬁprw T validati n :heckl 51 requ remgnts. - appropriate records have been updated
2::, (<3
ineer or Elaamllna Ran proval D

(Step - 6 - Close out complete/Return to service Signature and date.
[Validations are and the devicelsy R ible Engineer | ] |
s ready to return to service or Beamline Rep.
i.-'-\ppru als complete CCSM é'r_i_jgsi_l_;_l_(\ee -
|Ready for service, on-line stalus restored | Floor Goordinator [ ==

Comments:

UD-29 (Rev 12/21/04}




APS Design Review Procedure Improved ICMS

e bE B e s Dt

i)

] o N = - =9

PROCEDURE | Fage 1 of 14
Advancad' Procedure #: %311
Pm)mn Revision: o
Issue Date:
Soume Review Period: 1 year
Supersedes: na

. .

Sector Candidate

Prepared by: Date
R. Gerig'S. Davey 91404

Preparer's Name, Title/Group

Approved by:

9 0
W. Ruzicka, AOD Division Director
&
=
9/14/04
E. Gluskin, XFD Division Director
a (
R. Gerig. ASD Division Director
s aegse
- Y
anape i e <
13 Mills, Deputy APS Associate Laboratory Director - 14 q
: e i e —_——
T T T B B e e S5 e T s
a0 e . = g =

J. Murray Gibson, APS Associate Laboratory Director

e}

Safety and quality control

'\
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Safety comes first before availability/reliability

,,,,,

J. Murray Gibson Noel Rivera Tony Puttkammer Jeff Goetzen David Donkers Ju Wang

SUF Assoc. Lab. Dir. ASD ASD ASD ASD ASD
Powr. Systs. Grp. Powr. Systs. Grp. Powr. Systs. Grp. Powr. Systs. Grp. Powr. Systs. Grp. Leader
Tech. Sr. Chief Tech. 11 Tech. Sr. Tech. Sr.

For diligence in troubleshooting a difficult and subtle problem, and for rigorous application of
safe work practices in the troubleshooting of the booster main dipole power supply.
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APS Reorganization — Effective March 31, 2006

SCIENTIFIC USER FACILITIES
J. M. GIBSON
ASSOCIATE LABORATORY DIRECTOR

R. E. GERIG D. M. MILLS
Deputy Associate Laboratory Director, Deputy Associate Laboratory Director,
Accelerators X-Ray Science
]
[ [ |
Accelerator Systems Division {ASD) APS Engimearing Support Division (AES) W-Hay Soience Drision (RS0}
E. Gluskin W. Ruzicka
Division Direclon Divisgion Direcior G. Long
Division Direclor
J. Carwardine . Moonan
Asscciata Division Director Daputy Diviskon Director M. Beno
Dieputy Division Direchor
| [ T
Machanical and Interlock Computer Systems ¥-Ray Operation & Research
Systems
J. Quintana J. Maclean G. Srajer . u
Assoc, Div. Dir. Assoc, Div, Dir Assoc, Dlv, Dir,
(Acting )
| —
T Experiment
i Ch ! P
Accelerator Operations Design & Drafting Baamiine Contral & Eldg. & Carvices Emo:rT;SnEI e Operations Supporl
Fhyslcs Analysis Diata Aculsition Coardination
1 B chol — equls — Bolymer Selence n—
K. Harkay =S Gioup Leader - R, Whitman T - Femandaz
P. Jemian Group Leader
Group Leadar Gioup Leadar Manager R. Winans
Graup Leader 8 ‘Group Leader
bachanical N Canventicnal Oplics Fabrication &
Diagnastics Power Systams Engineering & D@ n t u \ Facilities Inalastic X-Ray and Matrology
o, Singh 1]  Juwang . Dentiarion ‘Ea n ra Z Er & lanlk ””':‘;:;‘gfﬁ“a"‘ BT
e il Group Leadar | N. imald Manager ] Group Leader
PRGN ‘W Sturhahn
Fe Do - YCHMEEeTing - S e
i — Support
E. Moag | . Operations & ~J G. Edgell
A, Massii i Magnetic Materials
Croup Leader Group Leadsr Maintsnance | | 2 Sl Sr. c‘_;:;‘:" i — s Strasser
oR:-bealtTines st e L
. up Laadar r m N Y 'ug'ar EH Support Group Leader
MCR Opaerations Group Leader {Acting)
I B. Glagola
{vacant} Safaty Imxmod:zaL(\ C r Py
Group Leadar " I En! og L Materials
G. Markovieh I 1l .
Group Leader Technology Characterization
k. Sidorowicz a B. Tfhafd
roup Leader
Survey & Allgnment Group Leader P
H. Friedsam Time Resolved
Group Leader Research |
Jin Wang
Group Leader
EFFECTIVE: March 3, 2008 DRAFT
21.1 0!06 X-Ray Microscopy
APPROVED: 10, Gik=an and Imsging

DATE

0, Shan
Group Leadar

Assooiaie Laboranory Dirscior
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Teamwork and continuous improvement:
Do employees feel reluctant to give feedback?

360 Feedback Average Scores for SUF Supervisors
B Top 5

Acts in an honest and upfront manner

Ensures that safety is integrated into work planning, execution and
review

Creates and maintains safe, secure and environmentally sound
working conditions

Treats people of all backgrounds fairly
Promotes safety as a personal value for colleagues and staff

B Bottom 4

Delegates important work to build the skills of others
Takes reasonable risks

Negotiates outcomes without alienating people
Effectively manages resistance to change




The future is coming into focus...

B APS is the largest user facility in
U.S. and growing in scientific
impact

B We are developing existing and
new sectors and capabilities

B We are exploring options for an
upgrade to APS in the next
decade, and favor an ERL at this
point

B We will continue to explore the
scientific case for an upgrade,
and technical options with our
user community

||||||

Aldbameed Photm Semee Madiine ﬂp&f}og Lopmitize
ﬂ/gﬂh;w}b’ﬁ/fb}w/ /—Aﬁfm/zvf;
Mevember 1516, 2006
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Conclusion

B APS is a well-built and designed facility which operates very safely
B Key areas of concern for safety
— Processes which have been improved in last few years
« ESAF
« Radiation Systems
B Key challenges
— Small science culture meets big science culture
— Innovation and the work control envelope in ISM
* Helping mark the boundaries for work control in research
* Protecting the innocent user with engineered controls
— Safety and reliability
« Avoiding a conflict by keeping safety first
— Crying wolf
* |s focus on DART/TRC misguided?




